,t Spontaneous thrombosis of aneurysms occurs rarely in children, and, to our knowledge, there are no reports of aneurysms presenting as an embolic event in a child. We describe the case of a 3-year-old boy whose symptoms initially suggested an ischemic event to the dominant hemisphere. Initial computerized tomography scans indicated an intracranial hemorrhage. Subsequent radiographic study revealed evidence of emboli and, at exploration, a large acutely thrombosed aneurysm of the left middle cerebral artery associated with arterial occlusion was found. Entrapment of the aneurysm and thrombectomy provided excellent operative results.
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NTRACRANIAL aneurysms occur rarely in children) 'J2
The most common presentation in children, as in adults, is with subarachnoid hemorrhage (SAH).~'2's'~ Spontaneous thrombosis of aneurysms in a child has been noted only in isolated instances, 2'4'5 and presentation with an embolic event has not been described previously. We report the case of a 3-year-old boy who presented with symptoms that suggested an ischemic event to the dominant hemisphere. Although initial radiographic studies supported a tentative diagnosis of arteriovenous malformation (AVM), exploration revealed a large, acutely thrombosed aneurysm of the left middle cerebral artery (MCA) associated with arterial occlusion and distal embolization. To our knowledge, such a case has not been reported previously.
an apparent hemorrhage into the left perimesencephalic cistern and an adjacent area of contrast enhancement (Fig. 1 ). An arteriogram showed a possible A V M in the
Case Report
This previously healthy fight-handed 3-year-old boy had no known history of congenital defects. After waking from a nap, he was found to be lethargic, dysphasic, and had a mild right hemiparesis. These symptoms gradually resolved over the next 48 hours. A computerized tomography (CT) scan made 4 days later showed distribution of the MCA on the left (Fig. 2) . The child was transferred to our pediatric neurosurgical service for further evaluation.
Examination. On his admission, the neurological examination revealed a mild global aphasia and a mild fight hemiparesis with hyperreflexia. A C T scan showed a region of slightly increased density in the area of the presumed hemorrhage that was thought to be a resolving hematoma, and a region of low density in the area of the left internal capsule and basal ganglia (Fig. 3) . The tentative diagnosis was a ruptured AVM.
First Operation. A left frontal craniotomy was performed and the lesion was approached through a transcortical route, using intraoperative ultrasound technique for localization. This exposure afforded no evidence of either an intracerebral hematoma or an AVM, but revealed the dome of a large thrombosed aneurysm arising from the MCA. The neck of the aneurysm could be defined but, as a clip could not be applied safely from this exposure, the procedure was terminated. No new neurological deficit was noted postoperatively.
A repeat CT scan with contrast enhancement showed an irregular enhancing rim surrounding the area of slightly increased density previously thought to be a resolving hematoma (Fig. 4 upper) . Coronal reformations confirmed a saccular rim-enhancing lesion arising from the left MCA (Fig. 4 lower) . A focal stenosis of the MCA and a local plexus of collateral vessels that supplied the artery distally. On the cortical surface, collateral vessels from the anterior cerebral artery that fed into the distribution of the MCA were seen (Fig. 5 left) . The lateral projection showed multiple abrupt terminations of the superior division of the MCA branches, suggesting embolic obstruction (Fig. 5 right) . Evaluation of arterial blood pressure in the arms and legs revealed no evidence of a gradient, thereby excluding an associated coarctation of the aorta. An abdominal ultrasound examination excluded the presence of polycystic kidney disease.
Second Operation. The patient underwent a second craniotomy in which the aneurysm was approached via a left frontotemporal route. No evidence of SAH was found. The segment of the MCA from which the aneurysm arose was completely thrombosed. Clips were placed across the MCA proximal and distal to the thrombosed segment, trapping both the artery and the aneurysm. The aneurysm sac was opened and was found to contain thrombus, as did the parent artery. A thrombectomy was performed. The patient tolerated the procedure well and showed no neurological changes postoperatively. At his follow-up examination 3 months later, his right hemiparesis was minimal and the dysphasia had resolved.
Discussion
The infrequency of intracranial aneurysms in the pediatric age group has often been noted] ,8,1~,~2 but remains unexplained. Since Eppinger, in 1871, first described the rupture of an intracranial aneurysm in a child, 8 such aneurysms presenting in children and adolescents have been reported to comprise only 1.3% to 2.5% of the clinical aneurysm population. ~,~2 These lesions appear to be least common in children younger than 5 years of age, ~'2'8-~~ and they rarely occur in infants. 5-7'~3 In children, unlike adults, males are more frequently affected than are females] ,2,8-1~ and there is a known association with coarctation of the aorta and polycystic kidney disease. ~ An aneurysm presenting with arterial thrombosis and embolic phenomena is rare among adults and, to our knowledge, has not been reported previously in a child. In children and adolescents, as in adults, SAH is the most common presenting symptom (Table 1 ). ~'s'~~ Only a small percentage of aneurysms present with mass effect causing cranial nerve or brain-stem dysfunction. 2"3'5 Although Amacher and Drake z reported that 34% of their pediatric patients presented with mass effect and that the incidence of giant aneurysms (larger than 2.5 cm) in their series was 45%, it appears that their findings reflect a referral bias. In other series, such cases are rare. ~s-j~ Giant aneurysms are partially thrombosed more commonly than are smaller aneurysms. 2-5 Devadiga, et al., 4 reported a single case of spontaneous cure of a giant intracavernous aneurysm of the internal carotid artery by thrombosis in a 14-month-old child. Although the aneurysm in our case was not a giant, its large size may have been a factor leading to its thrombosis. Our initial impression that the child harbored an AVM seemed justified by his young age, his symptoms, and the results of the initial CT scan and angiogram. Nonetheless, it is apparent that the initial presentation of right hemiparesis and aphasia in this child represented acute aneurysm thrombosis with partial MCA occlusion and embolic occlusion of distal MCA branches. In retrospect, this view was supported by the initial CT scan revealing a region of increased density which was thought to be an intracranial hematoma but was, in fact, clotted blood within the aneurysm sac. The arteriogram also supported our early impression: it showed no filling of the aneurysm, but rather MCA stenosis and local small-vessel collateral flow, misinterpreted as suggesting an AVM. Follow-up angiography clearly showed evidence of embolic vessel occlusion, and exploration revealed a thrombosed aneurysm and parent artery with no evidence of SAH.
The location of the aneurysm in this child was not unusual. The bifurcation of the internal carotid artery appears to be a particularly common location for aneurysms in children (accounting for 28% to 75% of sites), ~'z'8-1~ but such lesions have been observed in sites throughout the cerebral circulation, and may occur more distally along the anterior and middle cerebral arteries than do aneurysms usually observed in adults. 2 The principles of management for aneurysms in children and adolescents are in general no different than those for aneurysms in adults. Treatment of SAH and isolation of the aneurysm from the cerebral circulation or reinforcement of the aneurysm are basic goals of therapy. For aneurysms exhibiting mass effect as a part of the clinical picture, reduction of the size of the aneurysm by thrombectomy should be performed. 2 In our case, because of the potential for further embolic infarction of the dominant hemisphere from the thrombosed MCA aneurysm and parent artery, we elected to trap the thrombosed segment of artery as well as the aneurysm. Local collateral flow reconstituting the artery distally prevented ischemia after entrapment of the MCA and propagation of thrombus distally.
